Variations in the «-Casein Fraction of
Individual Cow’s Milk
WE - have - investigated: ' variations . in’.-the
as-casein fraction?, the calcium-sensitive.component of
a-casein ‘and a major protein fraction -of the vasein
family: Recently, Aschaffenburg? demonstrated the
heterogeneity of B-casein and also’noted the presence
of y-casein variants. . ‘The:existence of 5:out of 6

possible phenotypes for B-casein:was shown by paper-

electrophoresis in ‘a. citrate~phosphate-ures: buffer at
pH 715, The evidence ‘presented. suggested..that
@-casein polymorphism may be restricted to:Channel
Tsland breeds. : Heterogeneity - of : as-casein: fraction
wasnmotmoted. - .o T
' The components of the: a-casein: complex' are’ not
conveniently - observed - by conventional electro-
phoretic methods. However, the use of starch-gel-urea
electrophoresis at pH 8:6 has proved to be an extra-
ordiniarily good -method  for; separatipn’ of casein
components. - Using this. ‘technique, we- investigated
the - homogeneity ~of:‘the  ws-casein  fraction. . For
determination of molecular parameters and Structural
in, assurance of its homogeneity

ition, the: detection of hetero-

d be':important: since - the
ly bé related-to the physical

geneity in «s-casein
heterogeneity: could poss

instability of the calcium ‘caseinate complex in milk.

Individual bovine milks (Holstein, Brown, Swiss X'
Holstein, and Ayrshire X’ Holstein) weré selected for
examination, They were obtained from the U.S.
Department of Agriculture herd at’Beltsville, Mary-
land. To prepare the samples, gravity:separated
milk was precipitated at pH 4:6 and 22°-24° C.'The
precipitate was washed ‘four ‘times with water and
ethanol, twice with acetone ‘and ‘twice with" ethyl

ether. - Starch-gel-urea electrophoresis, as described
by Wake and Baldwin?, was run on casein solutions

containing 7 mg: casein’ per millilitré of buffer-urea

solution. = Approximately 5 V cm-''was applied to.

the gel for 17 h; after which it was developed with
amido black dye. - . ‘ ;
On examination of caseins from 93 individual cows
by starch-gel-urea ele('sti'o;phores_is, patterns identical
to pooled-milk caseins: were ~usually obtained.
However, in six cases an gdditional band appeared in

the region: ascribed to calcium-sensitive o-casein ‘(os).

The six:individuals weré a1l daughters of one sire, an
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Fig. 1. Stardh-gel-urea eIectrophdreéis pafftems of casein ‘fromvipdjvidual cows

observation which suggested a genetic basis for the

heterogeneity. R i .

Fig. 1 shows starch-gel-urea electrophoresis patterns
of -individual - caseins, the larger numbers (3451,
3865, etc.) referring to the animal number. Patterns
1 and 7 are like patterns obtained with pooled whole
casein whereas the remainder of the patterns show a
double as band referred to as as-4 and ws-B in order
of decreasing mobility. The use of A and B further
denotes genetic nomenclature of the ws-caseins. All
other caseins studied show «s-B casein, but ws-4 has
not been observed alone to date.” On mixing equal
quantities of «s-B and «s-4 /B caseins and examining
the pattern -on starch-gel-urea electrophoresis, a
pattern typical of os-A/B is obtained except that
as-A is diminished in concentration. Little question
exists that os-B from «s-4/B and homozygous us-B

are identical, but isolation and characterization will

be the onlv uneauivoeal nroof.
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- In regard to the occurrence of the as-A /B split over
the course of lactation, we have observed with cow -
number 4001 that the heterogensity occurred through- -
out a complete single lactation and into’ the next.
Other animals (both ‘as-A/B and os-B) have been
examined W_lthln the same lactation” with identical
results. .

The os-A/B heterogeneity. is detectable, in veronal
buffer at pH 86, I'/2 =010, in free boundary
electrophoresxs, and a bimodal schheren pattern was
observable in the ultracentrifuge at pH 7:0, I'/2 =
0-20 in phospha,te buffer. - Urea fractionation* yields
both as-4/B in the 47 M insoluble fraction. Subse-
quent treatment of oz-A/B with ‘caleium chloride
reveals that both are calcium-sensitive. In addition,
as-A /B caseins are eluted together from: DEAE-
cellulose-urea, chromatographic columnss.

As already mentioned, the double «s band has been
observed . only in caseins from daughters of a single
sire (P-17). Of 14 daughters of this sire in the
Beltsville hérd, six showed the heterogeneity. These
daughters are coded as 3865, 3866, 3869, 3870, 3889
and 4001 (all Holstein). At this point of the investi-
gation little can be said of the genetic nature of the
ocecurrence of OLG-A /B casein. However, the examina-
tion at this time is centring around studying daughter—
dam pairs of the P-17 sire. In addition, we are
seeking the poss1b1e oceurrence of cows produemgk
only as-A casein.

Note added in proof. Smce the prepa,ratmn of this
‘manuscript an additional variant («s-C) has been
discovered with the co- operation of Dr. R. Aschaffen-
burg, Reading, England. This discovery does not’
alter the acceptable nomenclature of ocs-A and «s-B,
and a detailed report of its occurrence is m prepara-
tion.
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